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Abstract
A primary culture of mouse endometrial epithelium grown on permeable supports was established and the electrogenic
 .ion transport across the endometrial epithelium was studied using the short-circuit current I technique. EnzymaticallySC
isolated mouse endometrial cells were immunostained with epithelial cells markers, cytokeratins, indicating an epithelial
origin of the culture. Mouse endometrial epithelial cells grown on Millipore filters formed polarized monolayers with
junctional complexes as revealed by light and electron microscopy. The cultured monolayers exhibited an average basal ISC
of 4.6"0.3 mArcm2, transepithelial voltage of 2.7"0.2 mV and transepithelial resistance of 599"30 Vcm2. The basal
current was reduced by 85% in Naq-free solution and 13% in Cly-free solution. The basal current could also be
 . q  . qsubstantially 57.7% blocked by an apical Na channel blocker, amiloride 10 mM , suggesting that Na absorption
y  .largely contributed to the basal current. Apical addition of Cl channel blocker, DPC 2 mM , also exhibited an inhibitory
effect, 19.4%, on the basal I , indicating minor involvement of Cly secretion as compared to that of Naq absorption. TheSC
cultured endometrial epithelium also responded to a number of secretagogues including adrenaline and forskolin with
increases in the I , which could involve substantial Cly secretion. The present study has established a culture of mouseSC
endometrial epithelium exhibiting predominantly Naq absorption under unstimulated condition, and Cly secretion in
response to various secretagogues. This culture may be useful for studying various regulatory mechanisms of electrogenic
ion transport across the endometrial epithelium.
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1. Introduction
It is believed that the endometrial epithelium lining
the lumen of the uterus has electrolyte transport
activities which provide a suitable fluid environment
for sperm movement, embryo implantation and devel-
) Corresponding author. Fax: q852 26035022.
opment. The importance of this epithelium is empha-
sized by the established observation that it undergoes
very important changes in response to hormones, the
w xblastocysts and contraceptives 1–5 . However, there
is a paucity of information on bioelectric properties
as well as regulatory mechanisms for electrolyte
transport across the endometrial epithelium although
defective exocrine function of the uterus has been
 . w ximplicated in cystic fibrosis CF 6 , the most com-
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mon genetic disease associated with impaired elec-
w xtrolyte transport 7 .
Primary cultures of human endometrial epithelial
cells grown on permeable supports have been at-
tempted and yielded some useful information on the
w xendometrial electrolyte transport processes 8–11 .
However, this line of research is limited by the
availability of human tissues. We undertook the pre-
sent study to establish a primary culture of mouse
endometrial epithelial cells grown on permeable sup-
ports which could be assessed by the short-circuit
 .current I measurement and a number of otherSC
techniques to determine the bioelectric properties of
the endometrial epithelium. The established mouse
endometrial epithelial culture appears to resemble the
human culture, for the most part, in that it exhibits a
predominantly Naq absorptive characteristic under
unstimulated condition. It also responds, with in-
creases in the I , to a number of agonists whichSC
have been shown to stimulate I in human endome-SC
trial cultures. In view of a substantial body of exist-
ing data on implantation and embryo development
obtained from the mouse, the electrophysiological
study using the mouse endometrial epithelial culture
may yield additional information for better under-
standing of the cellular mechanism of implantation as
well as physiology and pathophysiology of the en-
dometrium.
2. Materials and methods
2.1. Materials
 .Dulbecco’s Modified Eagle’s medium DMEM ,
 .Hank’s balanced salt solution HBSS , F12 nutrient
mixture, penicillin-streptomycin, trypsin, ATP,
bumetanide, ouabain, bombesin, acetylcholine, and
 .N-methyl-D-glucamine NMDG were purchased from
 .Sigma Co. St. Louis, MO, USA while PBS, fetal
 .bovine serum, non-essential amino acid NEAA and
pancreatin were from Gibco Laboratories New York,
. X  .USA . Diphenylamine-2,2 -dicarboxylic acid DPC
was obtained from Riedel-de Haen Chemicals Han-
.nover, Germany , and amiloride hydrochloride from
Merck Sharp and Dohme Research Lab. Rahway,
.USA . Adrenaline was obtained from David Bull
 .Laboratories Victoria, Australia . Vasoactive intesti-
 . w 8x  .nal peptide VIP , Arg vasopressin AVP were
purchased from Peninsula Laboratories Belmont, CA,
.USA , and Millipore filters from Millipore Corp.
 .Bedford, MA, USA .
2.2. Solutions
 .Krebs-Henseleit K-H solution had the following
 .composition mM : NaCl, 117; KCl, 4.5; CaCl , 2.5;2
MgSO , 1.2; NaHCO , 24.8; KH PO , 1.2; glucose,4 3 2 4
11.1. The solution was gassed with 95% O , 5% CO2 2
at 378C and the pH of the solution was 7.4. In some
experiments, ambient Cly was removed by substitut-
ing with gluconate, and Naq replaced by NMDGq.
2.3. Cell isolation and culture
Endometrial epithelial cells were enzymatically
isolated from the mouse uterus according to the
w xmethod described previously 4 with slight modifica-
tion. Uterine tissues were obtained from immature
 .3.5 to 4 weeks of age ICR mice to avoid complica-
tions, e.g. estrous cycle. Uteri were removed and
placed into a Petri dish containing sterile PBS
 2q 2q.without Ca and Mg . After washing with PBS
and trimming off the remained fatty tissue and con-
nective tissues, the uteri were sliced longitudinally.
The sliced uteri were incubated in PBS supplemented
with 7.5 mgrml trypsin, 37.5 mgrml pancreatin, 100
Urml penicillin and 100 mgrml streptomycin at 08C
for 60 min and then at room temperature for another
60 min. After the enzyme digestion, the test tube
containing PBS and the tissues was shaken gently for
30 s. Uterine tissues were carefully removed and the
crude cell solution was passed through a 70-mm
 .fluorocarbon mesh filter SpectrarMesh . The filtrate
was centrifuged at 1000=g for 5 min. The super-
natant was discarded and the cell pellet was resus-
pended in 12 ml PBS. The cells were allowed to
 .settle for 5 min, then the top portion about 2 ml of
the cell suspension was discarded. The cell suspen-
sion was centrifuged again at 1000=g for 5 min.
The washing procedures were then repeated once
more. After centrifugation, the cell pellet was resus-
pended in Ham’s F rDMEM culture medium con-12
taining 10% FBS, 1% NEAA, and 100 Urml peni-
cillin, 100 mgrml streptomycin. By now, the isolated
cells were ready for subsequent cultures. For the ISC
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measurements, the isolated endometrial cells were
plated at a density of about 1.4=106 cellsrml onto
 2.Millipore filters 0.45 cm floating on culture
medium. Cultures were incubated at 378C in 5%
CO r95% air atmosphere, and reached confluence in2
3–4 days.
2.4. Immunohistochemical studies
Isolated endometrial cells were also grown on
coverslips for immunochemical studies. Cells after
three days in culture were washed with Dulbecco’s
 .phosphate buffer saline DPBS, Sigma , pH 7.4 for
10 min=2. Cells were permeabilized in DPBS con-
taining 0.5% Triton X-100 for 10 min. After washing
with DPBS for 15 min, cells were fixed with cold
 .acetone y208C for 8 min. Remaining acetone was
removed by drying, followed with DPBS washing for
15 min. Unspecific binding was blocked by 0.1%
Triton X-100r0.1% bovine serum albumin
 .BSA r5% normal sheep serum in DPBS for 1 h at
room temperature and cells were then processed for
indirect immunofluorescence staining. Cells were in-
cubated overnight at 4 0C with monoclonal antibody
 .raised to cytokeratin nos. 1–8 52 kDa from mouse-
 .mouse hybrid cells Boehringer Mannheim with di-
lution 1:10 in DPBS containing 0.1% Triton X-
100r0.1% BSA. After washing briefly six times with
DPBS, cells were incubated with IgG-fluorescein
conjugated secondary antibody Boehringer
.Mannheim, working dilution: 40 mgrml for 60 min
at 378C. Cells were again washed briefly six times
with DPBS and embedded in mounting medium
 .Vectashield, Vector . Cells were then examined by
confocal laser scanning microscopy Bio-Rad MRC-
.100 .
2.5. Light and electron microscopy
Morphological examinations were made under light
and electron microscopy. 3-day cultured epithelial
cells were stained with Toluidine Blue for light mi-
croscopy observation. For transmission electron mi-
croscopy, cells were fixed with 2.5% glutaraldehyde
 .pH 7.4 in phosphate buffer solution for 1 h at 48C,
and washed in a phosphate buffer solution before
 .post-fixation in osmium tetroxide 1% . Samples were
dehydrated in an ethanol series, infiltrated with up-
graded propylene oxide:spurr mixture and finally em-
bedded in freshly made pure spurr. The resin was
polymerized overnight at 658C. Sections were cut and
stained with uranyl acetate and lead citrate, and
examined in a Hitachi H7100 electron microscope.
2.6. Short circuit current measurement
The measurement of I has been described previ-SC
w xously 12,13 . Monolayers grown on permeable sup-
ports were clamped vertically between two halves of
the Ussing chamber. Monolayers were bathed in both
sides with K-H solution which was maintained at
378C by a water jacket enclosing the reservoir. The
solution was bubbled with 95% O and 5% CO such2 2
that the pH of the solution was maintained at 7.4.
Drugs could be added directly to the apical or baso-
lateral side of the epithelium. Usually, the epithelium
exhibited a basal transepithelial PD which was mea-
sured by the AgrAgCl reference electrodes
 .Metrohm, Switzerland connected to a preamplifier
that in turn connected to a voltage-clamp amplifier
 .World Precision Instruction, DVC-1000 . In most of
the experiments, the change in I was defined as theSC
maximal rise in I upon agonist stimulation and itSC
could be normalized by the unit area of the epithelial
monolayer. In each experiment, a transepithelial PD
of 0.1 mV was applied. The change in current in
response to the applied potential was used to calcu-
late the transepithelial resistance of the monolayer
using the Ohmic relationship.
2.7. Statistical analysis
Results are expressed as mean"standard error
 .S.E. . The number of experiments shown repre-
sented independent measurements on separate mono-
layers. Comparisons between groups of data were
made by Student’s unpaired t-test. AXPX value of less
than 0.05 was considered statistically significant.
3. Results
3.1. Characteristics of epithelial cells
After three days in culture the isolated mouse
endometrial cells under light microscope had a char-
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acteristic polygonal morphology similar to that ob-
served with other cultured epithelial cells. Mitotic
figures were often observed in these confluent cells.
The epithelial nature of the culture was also con-
firmed by immunohistochemical studies using mark-
ers for epithelial cells, cytokeratins, as shown in Fig.
1. The relatively broad-spectrum anti-cytokeratin an-
tibody specific for the cytokeratins of the basic type
.  .II subfamily Nos. 1–8 produced distinct immuno-
staining of the cytoskeletal components of endome-
trial epithelial cells. Most of the cultured endometrial
cells exhibited intense labelling in the cytoplasm
 .  .Fig. 1A ; however, a small population 10–15% of
cells displayed negative staining which might be due
to contamination of other cell types such as stromal
cells during isolation procedure. No immunostaining
was observed in the control experiment in which the
 .primary antibody was omitted Fig. 1B .
Fig. 1. Immunofluorescence staining of cytokeratins in isolated
mouse endometrial epithelial cells grown on a coverslip. A:
Intense cytokeratin immunoreactivity was observed in the perinu-
clear cytoplasm. B: Control showing negative staining obtained
by omitting the anti-cytokeratin antibody. =400.
3.2. Formation of polarized epithelial cultures on
permeable supports
The epithelial nature of the mouse endometrial
culture was further borne out by the formation of
polarized monolayers on Millipore filters. Light mi-
croscopic section of a 3-day cultured mouse endome-
trial epithelial cell sheet stained with Toluidine Blue
 .Fig. 2a revealed that the cells grown on the perme-
able support formed confluent monolayer with large
nuclei occupying most of the cell cytoplasm. In the
 .electron micrographs Fig. 2b–d , several characteris-
tic features of a well-grown confluent cell culture are
evidenced. These include well-developed junctional
complexes such as tight junction at the apical region
between cells as well as discrete desmosomes located
 .just below the tight junction Fig. 2c or further away
 .from the tight junction between cells Fig. 2d . Other
cellular organelles such as mitochondria, prominent
endoplasmic reticulum and lysosomes are all well
 .shown Fig. 2b .
3.3. Basal ion transport across the endometrial ep-
ithelium
After plating on permeable supports, the mouse
endometrial epithelial cells were subject to trans-
epithelial resistance measurement with time. A peak
2  .value of 599"30 Vcm ns121 , indicative of a
tight epithelium, was obtained on day 3 with lower
values obtained before or after. The subsequent ex-
periments were therefore performed on cells 3 days
after plating. The mouse endometrial culture exhib-
ited an average basal I of 4.6"0.3 mArcm2SC
 .ns121 , and an average transepithelial potential of
 .2.7"0.2 mV ns121 , with the apical side nega-
tive with respect to the basolateral side.
The ionic basis of the basal I across the culturedSC
mouse endometrial epithelium was studied by ion
substitution or using different ion channel blockers.
As shown in Fig. 3, amiloride at a concentration of
 .10 mM apical addition , known to block epithelial
q  .apical Na channels, inhibited 56.9"3.5% ns10
 . yof the basal current P-0.001 ; whereas, a Cl
 .channel blocker, DPC 2 mM , blocked 19.4"5.0%
 .  .ns10 of the current P-0.005 , indicating that
Naq absorption predominantly contributed to the
( )H.C. Chan et al.rBiochimica et Biophysica Acta 1356 1997 140–148144
basal I . The effect of methyl isobutyl amilorideSC
 . q qMIA , a specific Na rH exchanger inhibitor, was
also examined and found to exert insignificant effect
 .4.7"0.9% reduction, ns4, P)0.5 on the basal
current, indicating that the effect of amiloride on the
basal current was likely to be on the apical Naq
channel but not NaqrHq exchanger.
A summary of current magnitudes obtained in
Fig. 2. Light and electron micrographs of confluent cell cultures of normal mice endometrium cell colony after 3 days growth on filter
paper support in complete growth medium. The cells are flattened with large nuclei occupying most of the cytoplasm a, =800 bars25
.  .  .mm . There are numerous desmosomes arrow heads with tight junction arrow in between cells, and mitochondria distributed in the
 .cytoplasm of the cells, shown in the electron micrographs b–d, =5700, bars5 mm; =16 000, bars1 mm; =48 000, bars0.5 mm .
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Fig. 3. Basal I observed in cultured mouse endometrial epithe-SC
 .lium. A: I recording obtained in monolayers ns24 bathed inSC
normal K-H solution with arrows marking the time at which
 .  .amiloride 10 mM and DPC 2 mM was added to the apical
compartment. The horizontal line represents zero I . The trans-SC
epithelial resistance could be calculated from an intermittently
applied voltage of 0.1 mV. B: Averaged percentage of inhibition
by amiloride and DPC. Values are mean"S.E.
different ion-containing solutions is given in Fig. 4.
When monolayers were bathed in Naq-free solution,
2  .a basal current of only 0.7"0.2 mArcm ns5
was observed, which was about 15% of that observed
 .in normal K-H solution P-0.005 . Addition of
amiloride was ineffective in blocking the residual
current observed in Naq-free solution, indicating that
the amiloride-sensitive current observed in normal
solutions was Naq dependent. A mean reduction of
 .13% insignificant, P)0.5 in the basal current was
Fig. 4. Effect of ion substitution on the basal I . The mean ISC SC
responses obtained in normal K-H, Naq-free and Cly-free bathing
 .solutions are plotted, means"S.E. ns4 .
Fig. 5. Effect of ouabain on the basal I . I recording obtainedSC SC
 .from monolayers ns4 bathed in normal K-H solution with
 .arrow marking the time at which ouabain 1 mM was added to
the basolateral compartment. The horizontal line represents zero
I .SC
observed when extracellular Cly was replaced by
gluconate. The residual current, 4.0"0.9 mArcm2
 . yns3 , observed in Cl -free solutions could be fur-
 .ther blocked by amiloride 57.0"5.3%, P-0.001 .
These results suggested that Naq absorption con-
tributes predominantly to the basal current. As shown
in Fig. 5, the basal current was also inhibitable by
 .basolateral addition of ouabain 1 mM , inhibitor of
q q  .Na -K -ATPase, by 80.3"3.5% ns4, P-0.001 ,
suggesting that basal Naq absorption involves Naq-
Kq-ATPase.
3.4. I responses to secretagoguesSC
The cultured mouse endometrial epithelium could
respond to a number of secretagogues with increases
in the I . As shown in Fig. 6A, ATP 10 mM,SC
.apical induced a rapid increase in the I which wasSC
w 8xmuch greater than that induced by Arg vasopressin
 . 1 mM, basolateral and VIP 1 mM, basolateral, not
.  .shown , while acetylcholine 10 mM, basolateral did
not have any effect at all. Bombesin also induced
transient increase in the I 10 mM, basolateral, seeSC
.below . In contrast to the transient increase, adrenaline
 . 1 mM, basolateral, Fig. 6B or forskolin 10 mM,
.see below , elicited a slower but more sustained
increase in the I . The transient increase in ISC SC
 .induced by bombesin Fig. 7A or ATP and the
sustained increase induced by adrenaline or forskolin
 . yFig. 7C could be predominantly blocked by Cl
 .channel blocker, DPC 2 mM , indicating activation
of Cly secretion by the above agents. Table 1 sum-
marizes the effects of various secretagogues on the
I and the inhibitory effects of DPC on the secreta-SC
gogue-induced currents.
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Fig. 6. I responses to various secretagogues. A: I recordingSC SC
w 8x with arrows marking the time at which Arg vasopressin AVP,
.  .1 mM, basolateral , acetylcholine Ach, 10 mM, basolateral and
 .  .ATP 10 mM was added representative of 3 . B: I recordingSC
showing increase induced by adrenaline Adr, 1 mM, basolateral,
.representative of 5 .
The involvement of basolaterally located trans-
porters in mediating the sustained I response in-SC
duced by adrenaline was also investigated by examin-
ing the effect of subsequently applied transport in-
hibitors on the current. An inhibitor of Naq-Kq-Cly
 .cotransporter, bumetanide 1 mM, basolateral , was
found to inhibit the adrenaline-induced I by 44.8SC
Fig. 7. Effect of channel blockers on secretagogue-stimulated
I . A: I recording with the response induced by bombesin 10SC SC
.mM, basolateral, ns3 . B: Suppression of the bombesin re-
sponse by pretreatment of cells with Cly channel blocker, DPC
 .2 mM, apical . C: I recording with response induced bySC
 .forskolin 10 mM, apical and subsequent inhibition by apical
 .addition of DPC 2 mM, ns7 .
Table 1
Effect of secretagogues on I and inhibitory effect of DPC on secretagogue-induced ISC SC
2 .  .  .Secretagogues Concentration mM DI mArcm % blocked by 2 mM DPC ap.SC
a ) .  .  .VIP bl. 0.4 0.2"0.1 ’ ns3 100"0% ns4
a ) .  .  .AVP bl. 1.0 0.2"0.0 ns3 100"0% ns3
 .  .Acethylcholine bl. 10.0 0.0"0.0 ns4 –
a ) ) .  .  .ATP ap. 10.0 10.2"1.3 ns5 92"4% ns5
a ) .  .  .Bombesin bl. 10.0 1.9"0.4 ns4 68"12% ns6
b ) ) .  .  .Adrenaline bl. 1.0 4.6"0.4 ns3 100"0% ns4
b ) ) .  .  .Forskolin bl. 10.0 4.2"0.7 ns3 100"0% ns3
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 ."4.6% ns8, P-0.05 , indicating the involve-
ment of a secondary active Cly transport mechanism.
 .Basolaterally added barium 1 mM also inhibited the
adrenaline-induced current by 92.4"5.0% ns8,
.P-0.0001 , indicating the involvement of a basolat-
erally located Kq channel in secondary active Cly
secretion across the endometrial epithelium.
4. Discussion
The results of the present study have shown that
the isolated mouse endometrial epithelial cells grown
on permeable supports formed functional polarized
monolayers whose electrical properties could be as-
sessed by the I technique.SC
The isolated mouse endometrial cell population
from the present study appears to be epithelial in
nature based on a number of observations. 1. Major-
ity of the cultured cells were immunostained by the
epithelial cell markers, cytokeratins, which have also
been used to identify epithelial cell population in
w xcultured human endometrial cells 9 . 2. The primary
endometrial cultures formed polarized monolayers on
permeable supports as evidenced by electron micro-
graphs showing the formation of junctional com-
plexes, a common feature of various epithelia. 3. A
relatively high electrical resistance across the cul-
tured endometrial monolayers grown on permeable
supports indicates the formation of a tight epithelium.
These results suggest that the enzymatic isolation
procedure yields a population rich in epithelial cells
from the mouse uterus. Although we believe that the
epithelial cells isolated using the current method rep-
resent the epithelial cells lining the endometrial lu-
men, the possibility of glandular epithelial cells con-
tributing to the total cell population cannot be ruled
out since the epithelial cells of the lumen and the
w xglands appear very similar histologically 14 .
The present study has also demonstrated that the
basal I exhibited by cultured mouse endometrialSC
epithelium grown on permeable support appears to be
predominantly mediated by Naq absorption. This
notion is supported by the observation that a large
portion of the basal I could be blocked by replace-SC
ment of extracellular Naq or by apical Naq channel
blocker, amiloride. One could argue that amiloride
may exert its effect on NaqrHq exchanger rather
than on the apical Naq channel. We have observed
that the I was not significantly altered by a moreSC
specific NaqrHq exchanger inhibitor, methyl
isobutyl amiloride, excluding the possible effect of
amiloride on this transporter. The basal I couldSC
also be affected by basolateral application of ouabain,
inhibitor for Naq-Kq-ATPase. Together with the ob-
served amiloride sensitivity, these results indicate that
the cellular mechanisms for transepithelial Naq trans-
port across the mouse endometrium involves an api-
cal Naq channel and basolaterally located Naq-Kq-
ATPase, which are similar to that found in many
q w x qNa transporting epithelia 15 . The Na absorptive
characteristic under unstimulated condition has also
been observed in cultured human endometrial epithe-
w xlium 8 .
Another important indication that the primary cul-
tures of mouse endometrial cells form functional
epithelium is that it responds to a number of secreta-
gogues with increases in the I . While the basal ISC SC
appears to be predominantly mediated by Naq ab-
sorption, the current responses to secretagogues could
be mediated by Cly secretion. Depending on the
particular secretagogues used, Cly-mediate I re-SC
sponses with different current activation character-
istics could be stimulated. While ATP or bombesin
can elicit a transient increase in I , more sustainedSC
increases in I can be obtained by stimulation withSC
adrenaline or forskolin, both of which could be inhib-
ited almost entirely by the Cly channel blocker,
DPC. The adrenaline-activated I is also sensitive toSC
bumetanide and Ba2q, inhibitors of the Naq-Kq-Cly
cotransporter and basolateral Kq channel, respec-
tively, suggesting secondary active Cly secretion
across the mouse endometrial epithelium when stimu-
lated with adrenaline. However, the detail cellular
mechanisms for secretagogue-induced Cly transport
in the mouse endometrium requires further investiga-
tion. It should be noted that the neurohormonal agents
used in the present study have been shown to influ-
ence ion transport across a wide range of epithelia.
Note that the bombesin related peptides and nor-
adrenaline may play a physiological role in regulating
endometrial ion transport since nerve fibers which
contain them have been shown to be present in the
w xuterus 16,17 .
The bioelectric properties of the cultured mouse
endometrial epithelium are similar, for the most part,
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to that found in cultured human endometrial epithe-
w x  .lium 8–11 . These include 1 a high transepithelial
 .resistance indicative of a tight epithelium; 2 a basal
I current indicative of a predominantly Naq ab-SC
 .sorption; and 3 responses to a number of neurohor-
monal agents. While the cultured human endometrial
epithelium generally responds to various agents with
w xrapid transient increase in the I 8 , the I re-SC SC
sponses in the cultured mouse endometrial epithelium
vary, either transient or sustained, depending on the
particular agent used. It should also be noted that the
cultured mouse endometrial epithelium responds to
forskolin, an activator of adenylate cyclase, with a
sustained increase in I while no response to theSC
same agent was observed in human cultures. The
apparent difference may be attributed to species dif-
ference or a difference in tissue origin, e.g., luminal
vs. glandular. The preparation of the human culture
was claimed to yield predominantly glandular epithe-
w xlial cells 9 while the current preparation yields
predominantly luminal epithelial cells. It should be
noted that a previous study on intact rat uterus has
also observed sustained I increase when stimulatedSC
w xwith adrenaline 18 . The fact that the present mouse
culture responds to forskolin with increase in ISC
attributable to Cly secretion suggests that this culture
may be a useful model for studying cAMP-dependent
Cly secretion across the endometrial epithelium. This
may be of physiological relevance since the exocrine
function of the uterus is known to be affected by
w xcystic fibrosis 6,19 .
In closing, the present study has established a
primary culture of mouse endometrial epithelium,
which may be useful for studying neurohormonal
regulatory mechanisms of ion transport across the
endometrial epithelium. New insights into the under-
standing of the physiology and pathophysiology of
the endometrial epithelium may be obtained using
this easily accessible culture system.
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